The [2.1.2.l]paracyclophanedienes 9-11 were prepared in good yields by a McMurry cyclization of the bis(4-acylpheny1)methanes 5 and 6 and of bis(4-acetylphenyl) ether (?), respectively.
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Macrocyclic cyclophanes are an important class of compounds relevant as host molecules for ions and organic molecules [',2] . The binding of guests by the host molecules is often strengthened by polar groups used to "dock" certain types of guests by electrostatic or polar hodguest interactions, by hydrogen bonding or even by covalent bonding ("dative bonds"), while secondary interactions determined by the shape of the molecular cavity of the host are responsible for sele~tivity[~l. Two synthetic strategies can be used to prepare polar host molecules, either by constructing the macrocycle from polar monomers and connecting the monomers by polar groups or by building first a large carbocyclic molecule which is modified eventually by introduction of polar substituents. While most of the host compounds used successfully in complexation studies have been synthesized by the first method, it is nevertheless of interest to follow also the second route. In this connection macrocyclic cyclophanes with olefinic bridges are of special concern because introduction of polar substituents is possible at the aromatic rings as well as at the unsaturated bridges by well-known chemical reactions. Thus, it is of interest to examine whether these macrocycles can be prepared conveniently in sufficient quantities for further synthetic modifications and to study the conformational behavior and the reactivity of these macrocyclic cyclophanes.
In cyclophane chemistry, the reductive coupling of carbonyl compounds by low-valent titanium, the McMurray has been used before by Mitchell et al.Is] paracyclophanedienes, respectively, in high yields by adjusting the reaction conditions either to an intramolecular cyclization or to a dimerization of appropriate aromatic aldehydes and ketones. In this paper, we report on the uncomplicated synthesis of [2.1.2. llparacyclophanedienes by this method. These macrocyclic cyclophanedienes appear to be well suited as precursors of polar host molecules because the diphenylmethane unit and the two etheno bridges form a well-defined cavity ['] , and the central methylene groups as well as the aromatic rings of the diphenylmethane unit could be used to introduce polar substituents. An analogous synthetic route starting from diphenyl ether can be used for the easy preparation of an heterocyclic 9,24-dioxa[2.1.2.1]paracyclophanediene. respectively. Bisacylation of 1 or 2 by a Friedel-Crafts reaction selectively at the two para-positions is but the yield and regioselectivity were improved by a reaction at low temperature in dichloromethane and by using a large excess of the acyl chloride/ AIC13 complex to avoid long reaction times. We also tried to prepare bis(4-benzoylpheny1)methane (8)[12c] by this route, but obtained only an intractable mixture of products. Instead, 7 was easily prepared by a Friedel-Crafts reaction of the bisacyl chloride 3 with an excess of benzene.
Scheme 2
TiClJZn(Cu) DME, 72 h
The bis(4-acylphenyl) derivatives 5-8 were subjected to reductive coupling by the McMurry reaction (Scheme 2). Although an intramolecular cyclization of 5-8 is sterically not possible, the reaction conditions have to be optimized to circumvent polymerization and formation of oxygenated byproducts. Polymerization can be avoided by using high-dilution techniques and at least a lofold molar excess of the McMurry reagent. Typically, a diluted solution of about 5 mmol of the dicarbonyl compound has to be added slowly [13] over a period of at least 12 h. Dimethoxyethane as a solvent was superior to THF or 1,4-dioxane. A formation of vicinal diols by the reductive coupling was observed beforew but depends critically on the preparation of the McMurry reagent. Formation of the diol 13 (Scheme 2) by the McMurry reaction of 6 was observed only if the reduction of TIC& during the generation of the McMurry reagent was not complete. In fact, preparation of the McMurry reagent by using deliberately not enough Zn(Cu) resulted in the formation of 13 as the main product in 27% yield (after column chromatography). Compound 13 rearranges easily to the ketone 14 by a pinacol rearrangement when treated with acids.
The best results for the reductive coupling of 5-8 were obtained with a reaction time of 32 h and by use of 20 equivalents of the McMurry reagent as a diluted suspension in dimethoxyethane, affording 9, 10, and 11 in a yield of 18, 69, and 20V0, respectively. However, 1,2,16,17-tetraphenyl[2.1.2.l]paracyclophane-l, 16-diene (12) was only obtained as a raw material in >50% yield, because this product could not be redissolved in organic solvents for purification by chromatography. Although the mass spectrometric analysis of the reaction product by fractional evaporation in the ion source showed clearly the presence of 12 as the main product, the material contained certainly also polymers and a tetrahydro derivative of 12, probably the cyclophane with saturated bridges, as byproducts. Presumably, the coupling of 8 is slow and reduction to the benzhydrol analogue of 8 occurs before coupling.
The financial assistance by the Fonds der Chernischeiz Industrie is gratefully acknowledged. We thank Mr. in 500 ml of dry CH2CI2 followed at -10°C by slow addition of a solution of 6.64 g of diphenylmethane (I) in 250 ml of CH2C12. After stirring for 4 h at -10°C the reaction mixture was poured onto ice, and the aqueous phase was extracted with several portions of diethyl ether/CH2Clz (1 : 1). After drying of the combined extracts and removal of the organic solvents the solid yellow residue was redissolved in dry chlorobenzene and decarbonylated by refluxing for 6 h and subsequent standing at room temp. for 12 h until the gas evolution had stopped. To the crude bis[4-(chlorocarbonyl)phenyl]methane (3) was added 5.4 g (79.0) of NaOC2H5 (in 100 ml of C2H50H), and the mixture was heated for 2 h. Then the solution was washed with 10% NaHC03, and the aqueous layer was extracted with diethyl ether. Bis(4-acetylphenyl)methane (6): 24.0 g (180 mmol) of dry AlC13 was suspended in 240 ml of dry CH2C12, and at -10°C 13.0 ml (180 mmol) of acetyl chloride was slowly added to the mixture with stirring. This was followed by slow addition of a solution of 3.53 g (21.0 mmol) of diphenylmethane (1) in 150 ml of dry CH2CI2. During stirring continuously for additional 3 h the temp. was raised to room temp. After usual workup the product was recrystallized from ethanollacetone (5: 
Bis(4-benzoylphenyl)methane (8):
A solution of 19.0 g (64.8) of crude 3 in 500 ml of benzene was slowly added to a suspension of 33.8 (25.0 mmol) of dry AICl, in 500 ml of dry benzene at 6°C. The mixture was stirred at this temp. for 1 h and for further 20 h at room temp. The product was isolated by pouring the reaction mixture on ice and by extraction of the aqueous phase four times with 100 ml of CH2C12. The combined organic extracts were dried with Na2S04, and the solvent was removed by evaporation. General Procedure for the McMurry Coupling o j 5 -8 : 10.4 ml (93.2 mmol) of titanium tetrachloride was added at 0°C to 250 ml of dry dimethoxyethane (DME) in a stream of nitrogen by using a high-dilution apparatus. After stirring for 10 min 12.2 g (186 mmol) of a ZnlCu couple was added in small portions. The blue-violet mixture was refluxed for 2 h, then a solution of 4.6 mmol of the respective bis(4-acylphenyl) derivative 5-8 in 50 ml of dry DME was added continuously within 32 h followed by refluxing of the mixture for additional 12 h. After cooling to room temp. the mixture was treated with 250 ml of 10% NaHC03. The precipitate formed was separated by filtration and redissolved in dilute HCl. : A solution of 1.17 g (4.64 mol) of 6 in 100 ml of dry diniethyoxyethane was added to a refluxing suspension of low-valent titanium in 300 ml of dimethoxyethane prepared from 10.7 ml (92.8 mmol) of TiCI4 and 6.10 g (92.8 mmol) of Zn(Cu) couple over a period of 26 h. The usual workup of the reaction mixture and column chromatography (eluant CHCi31n-hexane, 7 : 3) afforded in 0.32 g (27.1%) of 13 as colorless crystals, m.p. 
